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Current GOES |Imagers-- awide variety of Applications
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Limitations of Current GOES Imagers

—Regional/Hemispheric scan conflicts
—Low gpatial resolution

—Missing spectral bands

—Eclipse and related outages



The Advance Basaline Imager:

ABI
Spatial resolution
0.64 mm Visible 0.5 km
Other Visible 1.0 km
IR bands 2 km

Spatial coverage
Full disk 4 per hour
CONUS 12 per hour

Operation during eclipse
Yes

Spectral Coverage
15/16 bands

Current

Approx. 1 km
n/a
Approx. 4 km

Every 3 hours
4 per hour

NO

5 bands



| R channelson thecurrent GOES and on the ABI
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Radiance { W / m2 #sr % um)

Visble and near-I R channels on the ABI
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ABI| Bands

Band | Wavelength Bandpass Primary Purpose

No. Microns microns

1 0.47 0.45-0.49 Daytime aerosol -on-land/coastal water mapping, Vis.
2 0.64 0.59-0.69 Daytime clouds fog, insolation, winds

3 0.86 0.84-0.88 Daytime vegetation & aerosol-on-water, winds

4 1.38 1.365-1.395 Daytime cirrus cloud

5 1.61 1.58-1.64 Daytime cloud water, snow

6 2.26 2.235 - 2.285 Daytime land/cloud properties, particle size, vegetation
7 3.90 3.80-4.00 sfc. & cloud/fog at night, fire

8 6.15 5.7-6.6 High-level water, flow

9 7.0 6.8-7.2 mid-level water, flow

10 7.4 7.3-7.5 Lower-level water & SO2

11 8.5 8.3-8.7 total water for stability, cloud phase, dust, SO2

12 9.7 9.6-9.8 total ozone, turbulence, winds

13 10.35 10.1-10.6 sfc. & cloud, ice part size

14 11.2 10.8-11.6 total water for SST, clouds, rainfall

15 12.3 11.8-12.8 total water & ash, SST

16 13.3 13.0-13.6 air temp & cloud heights and amounts

Current GOES Imagers




ABI| Bands

Band | Wavelength Bandpass Primary Purpose

No. Microns microns

1 0.47 0.45-0.49 Daytime aerosol -on-land/coastal water mapping, Vis.
2 0.64 0.59-0.69 Daytime clouds fog, insolation, winds

2.26 2.235 - 2.285 Daytime land/cloud properties, particle size, vegetation
3.90 3.80-4.00 sfc. & cloud/fog at night, fire
6.15 5.7-6.6 High-level water, flow

13 10.35 10.1-10.6 sfc. & cloud, ice part size

14 11.2 10.8-11.6 totd water for SST, clouds, rainfall

15 12.3 11.8-12.8 total water & ash, SST

16 13.3 13.0-13.6 ar temp & cloud heights and amounts

Current GOES Imagers




ABI| Bands

Band | Wavelength Bandpass Primary Purpose
No. Microns microns

0.59-0.69 Daytime clouds fog, insolation, winds

sfc. & cloud/fog at night, fire
High-level water, flow

14 11.2 10.8-11.6 totd water for SST, clouds, rainfall
15 12.3 11.8-12.8 total water & ash, SST
16 13.3 13.0-13.6 ar temp & cloud heights and amounts




ABI|-18 Bands
Band | Wavelength Bandpass Primary Purpose
Mo Moo | moee” |7

'3 o4 | 059069 Daytime clouds fog, insolation, winds

(9 [ 390 | 3.804.00 sfc. & cloud/fog at night, fire
5.7-6.6 High-level water, flow

10.8-11.6 total water for SST, clouds, rainfall
11.8-12.8 total water & ash, SST
13.0-13.6 air temp & cloud heights and amounts

These bands will |ead to both improved and new products.




L ake Effect Snow Bands: Visible

WISTIBELE DATAH

19 January 2001, 1720 UTC




IR WINDOW 25

Sever e convection:
| R windows
25 February 2001

The simulated ABI clearly captures the
over-shooting (cold) cloud tops, while
the current GOES Imager does not.

Images shown in GOES projection.
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Weighting Functionsfor the ABI IR Channels
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Cloud Thermodynamic Phase
21 April, 2001 at 1745 UTC ARM Southern Great Plains Site

Mixed BTDI[8.5-11] and BT[11] consistent with mixed ice and water
phase clouds, supercooled water cloud, overlapped clouds

1x1 km MODIS False Color Cloud Phase Image

RGB = 0.65 um R, 1.64 um R, 11 um BT (flipped) 1x1 km Cloud Thermodynamic Phase
magenta = ice cloud, yellow = water cloud, Bice PWater  Mixed [ unknown [ Clear Sky
_E!g‘” ?

-as" green = vegetation -5’ ~35

+36° 3

Nasiri, Frey, Baum -- IR Cloud Thermodynamic Phase



[raginarny Index af Rafractlon

107

12

104

10

107

107
1

Daytime water/ice cloud delineation

Imaginary Indices of Refraction for Water & Ice

-3

T T T | T
- REE

ABl near IR banda in red

A Ice

IIIIIII| | IIIIIII| 1 IIIIIII| | IIIIII'-l | I I

SO

1.2 1.4 1.8 1.8

Wavlength [um)
L% A CIMSS



Volcanic Ash Plume: 11-12 and 8.5-11 um images

One day after the Mt. Cleveland eruption
20 February 2001, 0845 UTC
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Simulated
ABI
(11-12 pm)
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Fossible mesoscale
features

UW/CIMSS

19:00 UTC 23:00 UTC

GOES Sounder Total Column Ozone indicated possible mesoscale ozone
features on February 25, 2001. Small changes in ozone gradient (from
yellow to green) were visible on the western edge of a developing cyclone
and developed with the cyclone. A Pacific Landfalling Jets Experiment flight
hit severe turbulence while passing through the fine features highlighted in
the ozone images.

UW/CIMSS

. Erightness
Total Column Czone (Dobson Units) Temperature
Loo 130 200 230 BI%ID 230 HO0 Ha0 2S00 200k EDDE
1 ' - (YT (UHNNNNNNNNN (I

GOES Sounder Ozone and Turbulence



RCTIVE FIRES

“True color” Z. WITH FRESH SMOKE PLUMES

example from
MODIS of smoke,
cloud and land.
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GOES-R and GOES-I/M Simulations of Viejas Fire
Using MODIS Data: January 3, 2001 at 1900 UTC

Simulated GOES-R: 3.9 micron Simulated GOES-I/M: 3.9 micron

Uv-Madison SSEC/CIMSS

75—

350 350

325 -
325
300 -
" 300 75l e
- I -
= 4 s 4 =

UWICIMSS UWiCIMSS

GOES-R: 3.9 micron brightness temperatures GOES-I/M: 3.9 micron brightness temperatures

GOES-R will allow for improved characterization of fire dynamics




GOES WFABBA Monitors Rapid Intensification of Wildfires

Arizona
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GOES-9 Super Rapid Scan Obervations of Fires in the Western US

Date: 16-Aug-96 Time: 01:23 UTC
Uw-Madison/SSEC/CIMSS NCAA/NESDIS/ORA/ASPT Prins & Menzel, 1996
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GOES one minute multi-spectral imagery were used to
monitor variations in fire activity. Fires A and D show more
variation in the observed 3.9 micron brightness temperature
Indicating more unstable fires. The background conditions
(lower curves) are relatively stable for all 4 fires.




ABI (3.9 nm)
Based on GOES Imager Ch 2
useful for fog, snow, cloud, and fire detection

5 March 2001 - Nocturnal Fog/Stratus Over the Northern Plains
GOESlO 4 minus 11 pm leference ABI 4 minus 11 pm Difference

triis ' 17 IJ )
=k 1 asu-rc!-'

GOES-10 IMAGER - FOG FRODL T - BS:00 UTC OS5 MAR 200 — 0 KM - CIMSS ] SIMULA L AB - QG ':i'l"'lr"' iCT - B04:55 UTC OS5 MAR 200 - CIMSS

Both images are shown in

the GOES projection.
UW/CIMSS

ABI image (from MODIYS) shows greater detail in structure of fog.



Utility of the 0.86 mm band

* Helpsin determining vegetation amount,
aerosols and for ocean/land studies.

» Enableslocalized vegetation stress monitoring,
fire danger monitoring, and albedo retrieval.

* Provi d&s synergy with the AVH RR/3

, SCAR—B Scene Heavy v. Light Vegetation

SCARB 0.85um

.7 P.S
Wavalangth {um)
LWCIMSES



MODI S Detects Burn Scarsin Louisiana
01 September 2000-- Preburni ng 17 September 2000-- Post burnlng
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ABI will alow for diurnal characterizationsof burn | X\ =
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Scars (dark regions) caused by biomass burning in early September are
evident in MODIS 250 m NIR channel 2 (0.85 pm) imagery on the 17th,

CIMSS, UW MODIS Data from GSFC DAAC



GOESVisble Cannot Detect Burn Scars
01 September 2000-- Pre-burning 17 September 2000-- Post-burning
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The GOES visible channel (0.52 - 0.72 um) does not delineate the
burn scars. However, the 0.85 um channel on MODIS was able to
detect the burn scars. Thisis another reason to include a second visible
channel (0.81 - 0.91 um) on the Advanced Baseline Imager (ABI).




Utility of the 10.35 nm band

- microphysical properties of clouds can be determined. This
Includes a more accurate determination of cloud particle size
during the day or night.

- cloud particle size isrelated to cloud liquid water content.

- particle size may be related to the “ enhanced V" severe weather
signature.

- surface properties can be observed in conjunction with the 8.5,
11.2, and 12.3 nm bands.

- low level moisture determinations are enhanced with more split
windows.



ABI spatial coveragerate versusthe current GOES Imager

28 MAR @01 IMAGE STRET TIME 11:45 UTC 28 MAR @01 IMARGE START TIME 11:45 UTC

GOES-& COVERAGE IW S5 MIMWUTES

ORA/ASPT

ABI coverage in 5 minutes GOES coverage in 5 minutes

Theanticipated schedulefor ABI will be full disk images
every 15 minutes plus CONUS Iimages every 5 minutes.



Only the GOES perspective gives the needed time continuity

Special ~5-minute (infrared window) imagery from
GOES-11 during the IHOP field experiment:

12 JUM Oz lHT E:ﬁt-—JE:mHij Rl Click on figure to
makgl1_remapped_imagery_ 2002163 8vi start |Oop



Current GOES perspective limits data for full disks

3-hourly (infrared window) imagery from GOES-11
during the IHOP field experiment:
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makgl1_remapped_2002163_SoHemCoverage.avi start |OOp




ABI-15 (bottom bars) and MSG/SEV IRI (top bars) Channels
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Satellite-derived winds will be improved with the ABI due to:
- higher spatial resolution (better edge detection)
- more frequent images (offers different time intervals)
- better cloud height detection (with multiple bands)
- new bands may allow new wind products (1.38 nm?)
- better NEdT's
- better navigation/registration




Linden haze 0.439 to 0.498um (ABI spectral band from AVIRIS)




Linden_0.577 to 0.696_um (AVIRIS dataviaMIT/LL)




Linden vegetation 0.831 to 0.889

V egetation




Linden_vegetation 1.365 to 1.395 um




Linden_shadow 1.581 1.640um




Linden 2.232 to 2.291um Fires




Summary -- ABI

ABI addresses NWS Imager concerns by: = o

e INncreasing spatial resolution s i s
- closer to NWS goal of 0.5km IR o ah

e scanning faster @ :
- tempora sampling improved | —
- more regions scanned |

e adding bands
- new and/or improved products enabled

Simulations (from MODIS and AVIRIS) show that the ABI
addresses NWSS requirements for improved cloud, moisture, and
surface products.

LRSASIT

Every product that is being produced from the current GOES imager
will be improved with data from the ABI!

Plus, ABI will allow exciting new products from geostationary orbit.
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More information can be found at

0://cimss.ssec.wisc.edu/goes/abi/
0://ams.confex.com/amg/pdfview.cgi ?username=54285
0://cimss.ssec.wisc.edu/modisl/modisl.htmi
0://rapidfire.sci.gsfc.nasa.gov/

0.//cimss.ssec.wisc.edu/goes/goes.htm

— GOES Gallery

Biomass Burning

http://www?2.ncdc.noaa.gov/docs/klm/html/c3/sec3-0.htm

NOAA KLM User's Guide

http://www.eumetsat.de/en/

MSG..System..M SG..Payload..Spectral bands..Spectral bands



htt p//academ c. engr. ari zona. edu/ HWR/ HAR696Fsec3/ | ect ur es/ HAR696Q r enot e_sensi ngl. ppt

General reflectance curves
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AVIRIS spectra

100
| snow
vegetation
80 rock
g _
o 60
&)
C
S _
D 40 -
T
20 - /
O T T T T I T T T T I T T T T I T
0.3 0.8 1.3 1.8

wavelength (mm)



MODIS 0.65 um
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MODIS 1.6 um
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MODIS 2.1 um
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A. Heldinger



MODIS Snow Index from 1.6 um ** Histogram Normalized **

A. Heldinger



MODIS Snow Index from 2.1 um ** Hlstogram Normallzed g *
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A. Heldinger



log P

Transmittance squared for 1.28 um AE| Band
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